Introduction
============

In the era of aging, we and others often observe patients with combined severe peripheral artery disease (PAD) and coronary artery disease (CAD).[@b1-ccrep-7-2014-033] It is difficult for these patients to decide suitable treatment strategies. The Leriche syndrome with total occlusions of the infrarenal aorta and the bilateral iliac arteries is a variant of type D in Trans-Atlantic Inter-Society Consensus (TASC). Recently, aortoiliac occlusive disease (AIOD) is increasingly treated with endovascular techniques such as angioplasty and stenting regardless of disease severity.[@b2-ccrep-7-2014-033] We reported a case that achieved successful revascularization for severe CAD, two diseased vessels with reduced left ventricular function, after endovascular therapy (EVT) for Leriche syndrome.

Case Presentation
=================

A 69-year-old male was referred to our hospital with effort angina. His coronary risk factors included cigarette smoking and hypertension. His chest X-ray did not show pulmonary edema. A routine hemogram and biochemistry data were normal. Electrocardiogram showed ST-T depression in II, III, and aVF leads and abnormal Q wave in V1--4 leads. Echocardiography showed poor left ventricular systolic function (left ventricular ejection fraction 20%) with akinesis of the anterior wall and severe hypokinesis of the inferior wall. As shown in [Figure 1](#f1-ccrep-7-2014-033){ref-type="fig"}, coronary angiography showed chronic total occlusion at the proximal portion of the left anterior descending artery (LAD) and the distal part was supplying with poor collaterals (Rentrop I) from the right coronary artery (RCA) via septal channel. In addition, two severe stenoses was revealed in the proximal RCA. Myocardial scintigraphy showed no viability of broad anterior area. Although revascularization for the RCA should be taken into consideration, aortography revealed chronic total occlusion between the terminal aorta and both external iliac arteries ([Fig. 2](#f2-ccrep-7-2014-033){ref-type="fig"}). As the patient's symptom was stable after admission, we planned treating Leriche syndrome with EVT first to maintain a route for intra-aortic balloon pumping (IABP) or percutaneous cardio pulmonary support (PCPS). We selected EVT first because (1) open surgery was difficult because of a horseshoe kidney and (2) endovascular mortality was low. We prepared bi-directional approach sites via the bi-femoral arteries and left brachial artery with the 6Fr system, Zemex sheath 25 cm (Zeon Medical Corporation, Tokyo, Japan) inserted from bi-femoral arteries and Destination 90 cm (Terumo Corporation, Tokyo, Japan) from the left brachial artery. Attempt to pass the occlusion site using a 0.018 inch Treasure wire (Asahi Intecc Corporation, Aichi, Japan) backed-up with a 4Fr Unite catheter (Asahi Intecc Corporation, Aichi, Japan) was performed from both antegrade and retrograde approaches; the guide wire was finally passed through the obstructed area using retrograde approach. Intravascular ultrasound (IVUS) (Visions PV.018, Volcano Corporation, USA) revealed the vessel diameter and confirmed that the wire was in the true lumen. Before stenting, pre-dilatation was performed with a small balloon \[Jackal RX 6.0 × 80 mm (Kaneka Corporation, Osaka, Japan)\]. The self-expanding stents \[E-Luminexx 10 × 120 mm (Medicon, Inc., Osaka, Japan)\] were implanted after pre-dilatation by kissing stenting technique as in a previous study.[@b2-ccrep-7-2014-033] After stent implantation, post-dilation was performed with a Jackal RX 9.0 × 80 mm balloon (Kaneka Corporation, Osaka, Japan) at 10 atm ([Fig. 3](#f3-ccrep-7-2014-033){ref-type="fig"}). To prevent increasing contrast volume, staged strategy was selected for the treatment of CAD. At seven days after EVT, percutaneous coronary intervention (PCI) was performed by inserting a 6Fr sheath from the right radial artery and IABP from the right femoral artery via a 7Fr sheath ([Fig. 4A](#f4-ccrep-7-2014-033){ref-type="fig"}). With the back-up of a 6Fr guiding catheter (Back Up Left 3.5, Heartrail II) (Terumo Corporation, Tokyo, Japan), the lesion was easily crossed with a 0.014 inch coronary guidewire (Sion: Asahi Intecc Corporation, Aichi, Japan). Microcatheter (Corsair: Asahi Intecc Corporation, Aichi, Japan) and IVUS (Eagle Eye Platinum, Volcano Corporation, USA) crossings were attempted, but they could not pass because of the heavy calcification of the proximal RCA lesion. After ballooning with a small balloon (Tazuna 1.5 mm, Terumo Corporation, Tokyo, Japan), the microcatheter finally passed. The guide wire was then changed to Rotawire floppy (Boston Scientific Corporation, Miami, USA) through the microcatheter and [a]{.ul} rotablator (Rotalink Plus 1.5 and 1.75 mm burr, Boston Scientific Corporation, Miami, USA) could be crossed. Promus Element 3.5 × 24 mm and Promus Element 3.0 × 24 mm (Boston Scientific Corporation, Miami, USA) were implanted from RCA ostium to mid-RCA with the guidance of IVUS and post-dilatation was performed at the RCA stent site with an NC Quantum Apex 3.5 × 12 mm (Boston Scientific Corporation, Miami, USA) ([Fig. 4B](#f4-ccrep-7-2014-033){ref-type="fig"}). After the PCI, the patient was hemodynamically stable and IABP was retrieved successfully. Angina and claudication have shown complete improvement in the six months after procedure.

Discussion
==========

Here we report that revascularization of the RCA was successfully performed by PCI with the support of IABP inserted from the right femoral artery after EVT for Leriche syndrome. This reported case has combined CAD and PAD and revealed effort angina by CAD including two diseased vessels. EVT has been widely used in patients with AIOD every year. As the diagnostic performance of PAD has been sensitive, advanced EVT techniques and devices have been developed as a less invasive treatment with shorter length of hospital stay, and lower medical cost compared to surgical repair.[@b3-ccrep-7-2014-033] In addition, increased experiences of interventionists have prompted the utilization of EVT. Thus, EVT currently has been acknowledged as the treatment of choice for AIOD, although complex lesions such as type D in the TASC II document are recommended for surgical treatment.[@b4-ccrep-7-2014-033] A recent report suggested that EVT could be used as first-line or complementary treatment in patients with severe AIOD.[@b2-ccrep-7-2014-033] In addition, Soga Y et al. reported that self-expandable stent for severe AIOD was suitable for safety and good results.[@b2-ccrep-7-2014-033] In the management of Leriche syndrome, EVT with stenting is a suitable, less perioperative mortality alternative to aorto-bifemoral grafting with similar long-term durability.[@b5-ccrep-7-2014-033]--[@b7-ccrep-7-2014-033] Although Poulias GE et al. showed the utility of aorto-femoral bypass with early success and late favorable outcome for AIOD, the results of EVT for AIOD was also good with high primary and secondary patency rates.[@b5-ccrep-7-2014-033],[@b8-ccrep-7-2014-033],[@b9-ccrep-7-2014-033] Thus, we selected EVT, and not open surgery, according to (1) comorbidity (horseshoe kidney), (2) less procedural mortality and good patency rate, and (3) patient's understanding and decision.

As RCA lesion was jeopardized and the patient had poor left ventricular systolic function, revascularization either by CABG or PCI should be performed with the assistance of support devices such as IABP. Thus, we performed EVT for Leriche syndrome to maintain a route for IABP first before PCI. Although primary patency rates are lower than surgical revascularization, re-interventions can often be performed with high secondary patency rate comparable to surgery.[@b9-ccrep-7-2014-033] This point is one of the merits of EVT compared with open surgery. Thus, we believe that EVT is an important option for the treatment of AIOD. In addition, because 30 day operative mortality and complication calculated by the Japan score[@b10-ccrep-7-2014-033] was high (17.1%) in this case, we chose PCI as a therapeutic strategy for the RCA instead of CABG.

Hirsch AT et al. reported that the major causes of death in PAD patients are cardiovascular diseases.[@b11-ccrep-7-2014-033] Furthermore, it has been reported that about 50% of patients with symptomatic PAD might concomitantly develop acute myocardial infarction and stroke.[@b2-ccrep-7-2014-033] If a patient with Leriche syndrome would suddenly develop unstable acute coronary syndrome, the cardiopulmonary support device could not be promptly utilized via the femoral artery, which may limit the strategy. Therefore, because the prevalence of CAD in patients with PAD is high,[@b1-ccrep-7-2014-033] the examination of polyvascular disease is important. However, it remains unclear whether PCI affects the prognosis of patients with PAD. Further studies are needed to elucidate the prognostic effect of EVT and PCI in patients with polyvascular disease.

Conclusion
==========

We reported the case as a successfully performed PCI to the RCA after EVT for Leriche syndrome. It is important that the decision on therapeutic strategy be based on patient general status and life expectancy in each vascular disease.
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![(**A**) Left coronary artery (right anterior oblique view). Coronary angiogram showed chronic total occlusion at the proximal portion of LAD. (**B**) RCA (left anterior oblique view); collaterals were from the RCA via the septal channel (Rentrop I). The RCA had severe stenosis with heavy dense calcium. The arrows in the figures show the lesions.](ccrep-7-2014-033f1){#f1-ccrep-7-2014-033}

![Aortography revealed chronic total occlusion from terminal aorta to both external iliac arteries with heavy calcification. The arrows in the figures show the lesions.](ccrep-7-2014-033f2){#f2-ccrep-7-2014-033}

![Guide wire passed through the occlusion site from retrograde approach. Two stents (E-Luminexx 10.0 × 120 mm) were implanted with the kissing technique.](ccrep-7-2014-033f3){#f3-ccrep-7-2014-033}

![(**A**) PCI was performed by inserting a 6 Fr sheath from the right radial artery and IABP from the right common femoral artery. (**B**) After rotational atherectomy, Promus Element 3.5 × 24 mm and Promus Element 3.0 × 24 mm were implanted in the RCA with the guidance of IVUS.](ccrep-7-2014-033f4){#f4-ccrep-7-2014-033}
